An anaerobic-anoxic-oxic membrane bioreactor for real municipal wastewater treatment was operated under various conditions in order to investigate extracellular polymeric substances (EPS) properties and their role in membrane fouling. Test results showed that EPS, proteins in EPS (EPS p ) and carbohydrates in EPS (EPS c ) had correlations with membrane fouling. EPS p were found to have more signifi cant correlations with membrane fouling while EPS and EPS c had loose correlations with membrane fouling, indicating that EPS p were an important factor in membrane fouling. Three-dimensional excitation-emission matrix fl uorescence spectra analysis revealed that Peak C had potential correlations with the membrane fouling. Peak C, which was associated with fulvic acid-like substances, should be mainly originated from microbial metabolism. Gel fi ltration chromatograph (GFC) demonstrated that the EPS had narrower molecular weight (MW) distribution compared to the infl uent wastewater. It was also found that the number-average MW (M n ) and the weight-average MW (M w ) of EPS increased with the increase of operation time.
Introduction
Nitrogen and phosphorus are known as signifi cant nutrients to induce eutrophication of waterbodies. In recent years, considerable research has been performed on biological nutrient removal (BNR) systems which remove the problematic nutrients that cause eutrophicatio n. The BNR systems developed include the sequencing batch reactor (SBR), the University of Cape Town (UCT) system, the Bardenpho process, and the anaerobic-anoxicoxic (A-A-O) multiple reactor system, etc. [1] .
With the rapid development of membrane technology, the integration of membrane fi ltration into multi-stage conventional BNR systems has attracted much a ttention.
Compared to conventional BNR systems, the hybrid membrane process for BNR offers a series of advantages including a smaller footprint, less sludge production and better effl uent quality [2] [3] [4] 
